We present photoemission spectromicroscopy results on biological specimens. The data, obtained with x-ray secondary (photoelectron) emission microscopy, study individual elements in micrometer-size portions of neuron networks. 
. Unfortunately, its applications to biological systems have been drastically limited by insufBcient lateral resolution. Recently, this obstacle has begun to be removed by dramatic improvements in the instrumentation [1 -8] . High-quality secondaryphotoelectron micr oimages of neuron networks have been obtained with resolution in the half-rnicrorneter range, both with the electron-imaging instrument used in the present work [3] and with the scanning instrument MAXIMUM at Wisconsin [6] . Figure 1 shows an example of an electron-imaging secondary-photoelectron [14] . The relative intensity and energy splitting between the m* and 0. * resonances has been found to be correlated to the chemical state of oxygen in compounds, and in particular to the oxygen bond length [14] . Note that the quality of the spectra of Fig. 2 [2] of a specimen without toxic elements, from three difference areas of approximately 2 X 2 pm: (a) from a substrate area; (b) and (c) from two different axon areas. The two typical optical absorption features of oxygen [13] can be observed at =531 and =538 eV. [5, 6] , energy-dispersive
x-ray microanaiysis [15] , Auger microprobe, electronenergy-loss microanaiysis [16] , and laser microprobe mass analysis [17] . [15, 17] . Alternate techniques [15 -17] [1, 5, 6] [1, 5, 6] 
